Model predictive control is a very interesting research area for its practical applications in the context of process control of industrial plants.
The book is divided in four parts.
• The first part, formed by the first and the second chapter, reviews theoretical and practical trends within NMPC. The first chapter provides an overview of NMPC applications in industry. Besides, a brief summary of NMPC theory is presented focusing on issues that are pertinent to NMPC applications.
Finally, results from several industrial applications are described to illustrate the possible benefits provided by NMPC technology. The second chapter presents some open research issues on NMPC, underlining them through a series of process and biosystem case studies (e.g. emulsion polymerisation process).
• The second part, formed by the next four chapters, is mainly devoted to the NMPC theory. In each chapter the theory is demonstrated in the form of practical applications. The third chapter deals with nonlinear model predictive control algorithms that solve the output-feedback and tracking problems for nonlinear systems. The fourth chapter proposes a suboptimal regulator for nonlinear parameter varying control affine system based upon the combination of model predictive with control Lyapunov function techniques. The fifth chapter describes a general nonlinear discrete-time controller design for multivariable nonminimum-phase systems. The sixth chapter outlines effective MPC algorithms based on univariate interpolation for stable output regulation of nonlinear systems.
• The topic of the third part, formed by the seventh, the eighth and the nineth chapter, is the derivation 3 of NMPC strategies which guarantee the closed-loop stability. The seventh chapter underlines the importance of the closed-loop prediction paradigm [1] and shows its strength in handling NMPC.
The eight chapter describes a nonlinear model predictive control algorithm for the control of a constrained nonlinear system. The algorithm is tested on the Tennessee-Eastman Challenge process.
In the nineth chapter, the problem of nonlinear control of a class of nonminimum-phase processes is solved.
• The final part of the book, formed by the last two chapters, concerns the practical implementation of a NMPC. The tenth chapter describes nonlinear generalised predictive control where the internal linear plant model is replaced by a local model (LM) network representation. LM network has been constructed from local ARX models and trained using hybrid learning. Simulation studies for a pH neutralisation process show LM good performances. The last chapter demonstrates how a MLP may be built and incorporated within a model predictive control framework and implemented on a system requiring frequent sampling. The application to a realistic simulation of a gasoline serves to demonstrate the approach potentiality.
II. CONCLUSION
The book is written in plain language and each contribution is written in a clear and effective way.
The most striking feature of the book is the clarity. Each chapter of the book is provided with several practical applications that illustrate the theory previously discussed.
Nevertheless the book presents some drawbacks.
The four parts of the book, in the editors' aim originally designed to be distinctive, presents a certain 4 degree of overlapping. With regard to the last chapter, whose topic is the application of Neural Networks to a gasoline engine control, it is necessary to point out some remarks. The references on the Neural Networks suggested in the chapter are not updated. In our opinion, references such as [2] have only an historical value for the potential reader. Besides, in the whole chapter the term Artificial Neural Network (ANN) is used improperly to indicate a specific neural network model, i.e. the Multi Layer Perceptron.
This can be a potential source of misunderstandings for readers that are not familiar with neural networks.
Despite the drawbacks just mentioned, the book presents a lucid exposition of the application of Nonlinear Predictive Model Control to the solution of practical industrial problems. Therefore the book can be particularly interesting for engineers that, in their professional daily practice, have to cope with control problems.
In summary, despite a few shortcomings, the efforts of the authors and the editors are commendable.
